Introduction
Dibamidae, or blind lizards, are an ancient family of essentially limbless squamates characterized by a fossorial lifestyle accompanied by several special adaptations. This includes a worm-like appearance, reduction and degeneration of the eyes, which are covered by large scales, lack of external ear openings and enlarged plate-like scales covering the head. In addition, they exhibit sexual dimorphism in the reduction of the hind-limbs, with only male dibamids possessing rudimentary flap-like structures (Greer 1985) . They represent the sister group to all remaining squamates in molecular phylogenetic studies (Townsend et al. 2004; Vidal & Hedges 2005; Pyron et al. 2013; Harrington et al. 2016) . Morphological investigations, however, revealed little support for such a basal phylogenetic placement (Hallermann 1998; Conrad 2008; Gauthier et al. 2012) . Within squamates, dibamids are characterized by the presence of a non-bifurcated tongue (only chameleons possess a secondarily specialized tongue, see Estes et al. 1988; Vidal & Hedges 2005) and the possession of paired egg teeth which they have in common with gekkonids (Greer 1985; Underwood & Lee 2000; Vidal & Hedges 2005) .
Dibamidae are divided into the two genera Anelytropsis Cope 1885 and Dibamus Duméril & Bibron 1839 (Greer 1985) , with the former genus being placed among the latter in recent molecular phylogenetic studies, thus rendering the genus Dibamus paraphyletic (Townsend et al. 2011; Pyron et al. 2013) . In addition, biogeographic and phylogenetic analyses revealed two deeply divergent, geographically concordant and morphologically conserved clades of Dibamus, that are separated into a mainland and a peninsular/island Southeast-Asian clade (Townsend et al. 2011) . The monotypic genus Anelytropsis, with its only species A. papillosus Cope 1885 from north-eastern Mexico, represents the sister group to the mainland Dibamus clade (Townsend et al. 2011; Pyron et al. 2013) .
The currently 23 recognized species of Dibamus are found from the Nicobar Islands of India (Steindachner 1867; Das 1996) to western New Guinea (De Rooij 1915; Smith 1935; Das & Lim 2009) . Southeast Asia, with Borneo (Tan 1993; Das & Lim 2003) , Cambodia (Neang et al. 2011) , Indonesia (Duméril & Bibron 1839; Schlegel 1858; Bleeker 1860; Greer 1985; Das & Lim 2003 , 2009 , Peninsular Malaysia (Greer 1985; Das & Yaakob 2003; Diaz et al. 2004; Quah et al. 2017) , Thailand (Taylor 1962; Honda et al. 1997) and Vietnam (Smith 1921; Angel 1935; Darevsky 1992; Ineich 1999; Honda et al. 2001) , is the centre of dibamid diversity (Quah et al. 2017; Uetz & Stylianou 2018) .
Due to their secretive life-style and small body size, dibamid diversity has only recently been uncovered, with the majority of species having been described within the last 35 years (Quah et al. 2017; Uetz & Stylianou 2018) . From the Indonesian island of Sulawesi, which lies in the centre of the Wallacea biodiversity hotspot, two species of Dibamus have been recorded: These are the wide-spread D. novaeguineae Duméril & Bibron 1839, which is distributed from the southern Philippines across the Moluccan Islands and Sulawesi to the western part of New Guinea, and the endemic D. celebensis Schlegel 1858 (Greer 1985; Koch 2012) .
Examination and recent inventory of so far unidentified specimens of the herpetological collection at the Zoologisches Forschungsmuseum Alexander Koenig revealed three dibamid specimens from the little island of Manado Tua off the coast of the northern peninsula of Sulawesi (Fig. 1) , which could not be assigned to any of the known species. In the following, they are described as a new species. 
Material and methods
The new species is described on the basis of three adult specimens, two males and one female. All individuals were sexed externally using a dissecting microscope. Males were identified by the presence of two small, flap-like structures near the tail base above the vent. The specimens are stored in 70% denatured ethanol and deposited at the Museum Zoologicum Bogoriense (MZB), Chibinong, Indonesia and the Zoologisches rschungsmuseum Alexander Koenig (ZFMK), Bonn, Germany.
Scale counts and external observations of morphology were made using a dissecting microscope and the following characters were measured with a caliper: snout to vent length (SVL: measured from tip of snout to vent); tail length (TL: measured from vent to tip of non-regenerated tail); head length (HL: measured from posterior edge of supralabial to tip of snout); head width (HW: measured at angle of jaws); eye to nostril distance (EN: distance between anterior most edge of eyes to posterior most edge of nostrils); eye to snout distance (ES: distance between anterior most edge of eyes and tip of snout); internasal distance (IN: distance between nostrils); interorbital distance (IO: shortest distance between orbits); frontal scale width (FSW: widest transverse distance of frontal scale); frontal scale length (FSL: longest longitudinal distance of frontal scale); frontonasal scale width (FNSW: widest transverse distance of frontonasal scale); frontonasal scale length (FNSL: longest longitudinal distance of frontonasal scale); interparietal scale width (IPW: widest transverse distance of interparietal scale); width of nuchal scale contacting posterior interparietal (NW: greatest width of any scale contacting interparietal); relative size of frontal scale (proportion of frontal scale width to width of frontonasal); relative size of the interparietal (proportion of interparietal scale width to width of nuchal scale contacting posterior interparietal); body width (BW: greatest width of body at midbody); midbody scale rows (MBSR: number of scales around midbody); anterior transverse scale rows (ATSR: number of scales just posterior to head); posterior transverse scale rows (PTSR: transverse scale row just anterior to vent); ventral scales; subcaudal scales; and vestigial hind limb length. Terminology for morphometric and meristic characters follows Greer (1985) and Quah et al. (2017) .
For obtaining information on skeletal morphology, specimens were X-rayed in 3D using a micro-CT scanner (Bruker Skyscan 1173 ® ). Entire specimens were scanned at a source voltage of 50 kV and a source current of 160 µA without the use of a filter in front of the x-ray detector. Micro-CT scanning resulted in image stacks of Xray projections. Between each projection, the specimens were rotated by 0.2 degrees. From these X-ray projections, stacks of virtual cross sections through the specimens' skeletal structures were reconstructed with the software NRecon ® (Bruker micro-CT, Kontich, Belgium). The reconstructed cross-sectional images had pixel resolutions of 34.75 µm. The stacks of cross-sectional images were imported as volumetric data into the three-dimensional visualization software package CT Vox ® for three-dimensional rendering. Character states and information about geographical distributions for the various Dibamus species were obtained from Smith (1935) , Taylor (1962 Taylor ( , 1963 , Greer (1985) , Darevsky (1992) , Das (1996) , Manthey & Grossmann (1997) , Honda et al. (1997 Honda et al. ( , 2001 ), Ineich (1999) , Diaz et al. (2004) , Das & Lim (2003 , 2009 , and Das & Yaakob (2003) .
Collection acronyms follow Sabaj Pérez (2012) Description of holotype: Snout-vent length (SVL) 109 mm; tail length (TL) 14 mm (13% of SVL); head nearly as long (HL 3.9 mm) as wide (HW 4.0 mm); eye to snout distance (ES) 2.3 mm; eye to nostril distance (EN) 1.8 mm; internasal distance (IN) 1.0 mm; interorbital distance (IO) 2.4 mm; snout bluntly rounded, distinctly conical (IN/IO ratio 0.42), projecting beyond lower jaw; nostril laterally oriented, oval, situated closer to tip of snout than to orbit (EN/ES ratio 0.78); rostral pad with a large number of evenly distributed sensory papillae; nasal sutures complete, extending from ocular to nostril; labial sutures complete, extending from anterior part of nasal suture to mouth; posterior border of rostral deeply curved; both frontonasal (FNSL/FNSW = 0.29) and frontal (FSL/FSW = 0.5) wider than long; frontonasal 1.42 times wider than frontal; frontonasal posteriorly bordered by five scales including frontal; two ocular scales; interparietal single, not enlarged, narrower than frontonasal and frontal, posteriorly bordered by four slightly smaller nuchal scales; four postoculars, with one postocular scale contacting frontal on each side; supralabial single, elongated, bordering ocular ventrally; infralabials lanceolate, separated by a smaller, trapezoid mental; six scales bordering posterior edge of infralabial; ear opening absent; eyes dimly visible through ocular; ocular scale larger than anterior body scales (Fig. 3) ; tongue short, not bifurcated; fourteen teeth in the lower and upper jaw, respectively, each with a slightly curved tip (Fig. 6) . Body worm-like, almost cylindrical, midbody width (BW) 4.4 mm (BW/SVL ratio 0.04); head slightly distinct from neck; tail short (TL/SVL ratio 0.13), tip rounded, not bulbous, wider than rest of the tail (Fig. 2) ; body scales smooth, subcycloid, including near preanal region; 27 midbody scale rows; 30 transverse scale rows posterior to head; 25 transverse scale rows anterior to vent; 218 ventral scales; 39 subcaudal scales; 134 presacral vertebrae; 24 postsacral vertebrae (Fig. 5) ; tail complete; rudimentary flap-like hind limbs present, measuring 1.6 mm in length, covered with four paired scales, and terminating in a single scale with a rounded tip (Fig. 4A) ; pair of enlarged scales on preanal region, separated by a median scale, overlapping those on sides; preanal pores absent; postanal scales not reduced, compared to body scales. Colouration in life: Unknown. Colouration in preservation: Dorsum dark brown to grey-brown, unpatterned (Fig. 2) ; venter slightly paler than dorsum; scales of head and neck dark brown, each edged by a brighter border; remaining body scales, particularly on the ventral side, light brown with darker marbling; nuchal and body bands absent; tip of snout, supralabials, throat, hind limbs and preanal region slightly lighter, cream coloured (Fig. 4A) .
Variation. In the female paratype ZFMK 95559 the two flap-like hind limbs that are present in the two males, as is typical for dibamids, are lacking (Fig. 4B) . The absence of hind limbs correlates with the reduction of osseous limb structures in the female specimen. Fibula and tibia are missing as is visible in the micro-CT images (Fig. 7B) . In addition, this specimen shows a slightly higher number of transverse scale rows posterior to head (33 vs. 30), a lower number of scales bordering the posterior edge of the infralabial (5 vs. 6), a higher number of ventrals (232 vs. 218), and a greater snout-vent length (115 mm vs. 109 mm). The male paratype ZFMK 95560 is similar to the holotype in morphology except for the missing tail probably caused by damage during collecting or by a predator. The specimen exhibits a slightly higher number of ventrals (223 vs. 218), but shows a lower number of scales bordering the posterior edge of the infralabial (4 vs. 6) and possesses only three postoculars on the right side (see Table 1 ).
Comparisons. In possessing four postoculars, Dibamus manadotuaensis sp. nov. can be distinguished from the following congeners that possess three or fewer postoculars: D. alfredi Taylor Table 2 ). Etymology. The specific epithet manadotuaensis refers to the little volcanic island of Manado Tua, the type locality and only known distribution of the new species.
Distribution. At present, Dibamus manadotuaensis sp. nov. is only known from the type locality Pulau (= island) Manado Tua, Northern Sulawesi, Indonesia, which belongs to the Bunaken Marine National Park (Fig. 1) . It is likely that this species also inhabits the other surrounding islands off the coast of Manado, the capital of Sulawesi Utara Province.
Natural history. While nothing is known about behaviour or ecology of D. manadotuaensis sp. nov., it seems likely that it resembles those of other dibamids from insular Southeast Asia. All known species show a fossorial lifestyle and occur in rainforest leaf litter and soil (Das & Lim 2009 ). They feed on small arthropods and earth worms (Zug et al. 2001) . When disturbed a defensive, anti-predator behaviour is reported for several species, such as D. floweri and D. tiomanensis. They flare up their body scales, so that the smooth surface appears to be covered with little bristles, resembling the epidermis of possibly non-palatable earthworms (Diaz et al. 2004; Quah et al. 2017) .
Discussion
Dibamus manadotuaensis sp. nov. represents the twenty-fourth species of Dibamus discovered and the third species of this genus recorded from the Sulawesi region sensu Vane-Wright (1991) . It is only known from three adult specimens, two males and a female.
In several morphological characters (i.e., the number of scales on posterior edge of infralabial, mid-body scale rows, subcaudal scales, and relative tail length) D. manadotuaensis sp. nov. is very similar to D. celebensis from neighbouring Sulawesi, which occurs from near sea level on the northern peninsula up to at least 1363 m in Central Sulawesi (Greer 1985) . The highest morphological similarity, however, exists between our new species and D. seramensis from the Moluccas (Fig. 1) . These assumptions need to be proved by a molecular approach, also providing a better understanding of their phylogenetic relationship.
Manado Tua, a small and young volcanic island, belongs to a double volcanic chain known as Sangihe volcanic arc (Zulkarnain 2001) and is famous for the discovery and subsequent records of the Indonesian coelacanth Latimeria menadoensis Pouyaud et al. 1999 (Erdmann 1999 Erdmann et al. 1999) . While it is very likely that D. manadotuaensis sp. nov. will be recorded from other islands of the Bunaken Marine National Park in the future, it seems unlikely that it also occurs on mainland Sulawesi. Although both are separated by merely twelve kilometres of open sea, the average sea depth of Bunaken strait is 130 m (Rompas & Manongko 2016) emphasizing the probability of long-term absence of a land connection between Manado Tua and mainland Sulawesi. Thus, colonization and faunal exchange between Sulawesi and the Bunaken islands were severely hampered in the past despite periodic drops in global sea levels by up to 140 meters during the Pleistocene (Lambeck et al. 2002 , Bintanja et al. 2005 , Rabineau et al. 2006 . Therefore, D. manadotuaensis sp. nov. probably evolved in spatial isolation from the two dibamid species occurring on mainland Sulawesi, viz. D. celebensis and D. novaeguineae.
Due to their cryptic lifestyle, dibamids have been poorly represented in collections and relatively low in species diversity, although inhabiting such a wide range in the Indo-Australian region (Greer 1985) . Most species are still known from only few specimens. D. seramensis, for instance, is a very rare species from the Moluccan island of Seram, which until recently was known only from the female holotype MCZ R-7623 collected in 1906 -1907 (Greer 1985 . Townsend et al. (2011) published a phylogeography of the family Dibamidae including DNA sequences from another specimen of D. seramensis (TNHC 59521), that was collected by Jimmy McGuire near Desa (= village) Lohiatala, Kecamatan (= district) Kairatu, on Seram Island on 15 th April 1998, more than 90 years after its original discovery.
Since several new species of Dibamus were described on the basis of material collected many years or even decades ago (Das & Lim 2003 , 2009 Honda et al. 2001) , it seems likely that even more undescribed dibamid species await discovery in natural history collections. The discovery of D. manadotuaensis sp. nov. together with the large number of other reptile species discoveries from Sulawesi in recent years (e.g., Kuch et al. 2007; Hayden et al. 2008; Linkem et al. 2008; Koch et al. 2009a; Riyanto et al. 2018) emphasises the need to enhance and intensify systematic taxonomic investigations in the region (Koch 2012) . On a broader scale, a large number of species still await discovery within the Wallacea region since it includes numerous isolated and remote islands which are not easily accessible or little explored (Setiadi & Hamidy 2006; Koch et al. 2009b; Kaiser et al. 2011) . As a consequence, not only does the incredible marine biodiversity of Indonesia's coral reefs, such as in Bunaken Marine National Park, need protection, but also terrestrial species in that area which are under enormous human pressures by tourism and agriculture.
